Why Pesticide Free?
As college and university campuses move towards comprehensive integration of sustainability into their master plans, discussions of the appropriateness of using pesticides on grounds and in buildings are becoming more common. Green proponents cite deleterious effects on the environment and pesticide's documented human health impacts as reasons to move away from pesticide use on campuses. Facilities managers become embroiled between pesticide detractors on one side, and real or perceived needs for maintaining landscape standards on the other. Pest problems in campus buildings, including insects and rodents, often present a particular challenge due to occupant's demands for pest control.
A multitude of factors drive the decision for campuses to maintain grounds without pesticides. At Evergreen and at Seattle University, an institutional commitment to not using pesticides appears to be the single biggest influence. According to Cliff Hepburn, former Director of Grounds at Evergreen, an administrative prohibition on pesticide use on the Evergreen campus was in place since shortly after the institution was founded in the early 1970s. This prohibition reflects the alternative character of the institution and, in fact, some areas on campus absolutely depend on being pesticide-free. Evergreen has an organic farm with 38,000 square feet of growing area that is used for teaching in academic programs and to provide organic food to students by way of campus food services.
According to Hepburn, Evergreen has only used pesticides twice for grounds maintenance in his 27-year history at the college. Evergreen, located at the southern tip of Puget Sound in Washington State, is made up of more than 1,000 acres, three-quarters of which are not maintained. The remaining 300 acres house academic buildings, athletic fields, and student housing, and service about 4,000 students.
Seattle University has tried to remain pesticide-free since it registered for wildlife sanctuary status with the Washington State Department of Fish and Wildlife in 1989. It is an urban campus located in metropolitan Seattle, with 45 acres of grounds, 1.7 million square feet of buildings, and approximately 6,500 students. Like The Evergreen State College, pesticides have been used only in specific rare instances, such as seven years ago when Roundup was used at Seattle University for weed control.
Seattle University chose to be pesticide-free for a variety of reasons, according to Chatburn. He said that a commitment to fostering natural processes and maintaining grounds is based on a natural model; concern for minimizing pesticide exposure of faculty, staff, and the surrounding community; and reducing toxics in a toxic environment were all key elements in driving the campus to not use pesticides. Another factor in Seattle University's decision is the heart of their mission as a university-education. Chatburn explained that classes have the opportunity to take tours of the campus, learning about management without pesticides from experienced grounds crews.
Ultimately, education is the goal of the Washington Toxics Coalition's pesticide-free zone campaign. According to Dickey, "The majority of landscapes are not treated with pesticides. It presents a more realistic picture of the situation to see pesticide-free zone signs showing up in landscapes." Evergreen's Hepburn brought up another potential factor in choosing to be pesticide-free, the cost of synthetic pesticides. "Being pesticide-free makes it easier to work on a limited budget. We don't have to spend valuable resources on chemicals," Hepburn said.
Until recently, at Vassar College in Poughkeepsie, New York, Jeff Horst, former director of buildings and grounds, had relied on beautification endowments to cover the $8,000 to $10,000 annual cost of spring treatments of the broadleaf herbicide, Dimension, and fertilizer to treat about 60 acres of fields and turf. These costs represented a significant fraction of his $80,000 annual operational grounds budget. Horst (now director of Faculty Housing and Special Projects) and new Director of Facility Operations & Grounds Kiki Williams now report that as part of Vassar's sustainability efforts, Vassar has been able to significantly reduce pesticide and herbicide use on campus.
According to Williams the influence of campus constituents has led to regular applications of herbicides for crabgrass control being eliminated from all campus grounds except for Commencement Hill. In addition the Grounds Department, as part of a move to more sustainable management; is investigating organic turf management including the purchase of new equipment, changing mowing policies, and application of organic products for pest and weed control. According to Horst "It is now more desirable to have weedy lawns that herbicide treated lawns, therefore we have significantly curtailed our use of herbicides."
Seattle University spends about $75,000 on grounds annually. According to Michel George, Associate Vice President for Facilities Administration, the decision to remain pesticide-free is not a financial calculation. According to Chatburn, when Seattle University chose to limit pesticide application under the former grounds manager, a motivating factor was to educate the public about the hidden costs of pesticides. This was a sentiment echoed by Horst, Hepburn, George, and Chatburn, that the desire to reduce pesticide use is largely driven by the desire to minimize exposure, whether this desire comes from campus interest groups, maintenance personnel, or an administrative edict.
Risks of Pesticide Exposure
The US EPA estimates that more than 100 million pounds of conventional pesticides were used in industrial, commercial, and government facilities in the United States in 2001. This is about 13 percent of the total pesticides used in the country.
1 Common pesticide uses include applications of herbicides and insecticides for landscape maintenance; rodenticides and insecticides for interior pest control; and fungicides for mildew, mold, and moss control. The EPA study estimated that facilities spent more than $1.5 billion on pesticides annually.
While facilities expenditures on pesticides continue to climb, aggregate application of pesticides decreased by approximately 90 million pounds over the 20 years preceding the study. This trend suggests that the total amount of pesticides being applied at facilities, and thereby human exposure to those pesticides is on the decline. Acute exposure to pesticides can lead to serious incapacitation or death. A study from the early 1990s estimated that as many as 3 million people worldwide are poisoned by shortterm or acute pesticide exposure leading to more than 200 thousand deaths annually.
2
Chronic exposure to pesticides has been linked to a variety of deleterious health effects including endocrine system disruption, nervous system disruption, leukemia, and cancer. The aforementioned study suggests that specific chronic effects from long-term pesticide exposure are less than one-third as severe as acute poisonings. Pesticides are ubiquitous throughout the world, and exposure pathways abound. Although the United States maintains one of the lowest percentages for acute poisonings, facility managers have the opportunity to eliminate their campuses as one of those exposure sources.
Potential sources of exposure for pesticides include direct exposure during application and through interaction with treated landscape or interior areas, contamination of building HVAC systems through improper biocide application, and indoor air quality contamination from interior pesticide application or soil gasses. Ingestion via exposure to agricultural products or water that has been contaminated by pesticide runoff is also a potential source for exposure.
The human health impacts of pesticide exposure are varied depending on the type of pesticide, the degree of exposure, and the toxicity of the active ingredient. Toxic effects are classified as either acute or chronic. Acute toxicity occurs from a single exposure to a compound; chronic toxicity occurs from repeated long-term exposure. Chronic toxicity can be complicated by a host of other factors including exposure to other toxic substances in the environment.
Acute chemical toxicity is classified based upon the lethal dose of the compound in a test population, typically lab rats or mice. Chronic toxicity is evaluated by feeding a low dose of a pesticide to lab animals over the course of several months. While acute toxicity is often the foremost concern when considering pesticide use, chronic toxicity from constant low-level exposure may prove to have the most insidious implications for human health. Chemical concentrations are increasing in human breast milk, and children are often the most susceptible to the effects of chemical exposure due to their limited body mass.
In order to experience the toxic effects of a pesticide, people must be exposed to it. There are three primary exposure pathways for pesticides: dermal, respiratory, and oral. Dermal exposure is the most common, when pesticides are absorbed through the skin. Respiratory exposure occurs when someone breathes the fumes or dust of a pesticide. Oral exposure occurs when someone ingests the pesticide through the mouth, typically from eating goods that have come in contact with pesticides, or through crosscontamination when it is passed from the hands to an item that is being eaten.
Personnel who apply pesticides are at the greatest risk for acute pesticide exposure. During use, applicators are subject to any of the exposure pathways through handling, mixing, and applying pesticides. Personal protective equipment ranging from longsleeved shirts, to rubber gloves and boots, to self-contained breathing apparatus may be required depending on the toxicity of the pesticide being applied.
Chronic exposure can be problematic to both applicators, and people that occupy buildings and come into contact with landscaping. Chronic exposure can be more difficult to pinpoint, and it can take years or decades for symptoms to present themselves.
The risk of pesticides is classified based upon their acute toxicity. A warning label system has been developed to communicate the potential hazards to consumers. The labeling system has three levels "danger", "warning", and "caution" that indicate a decreasing toxicity, respectively. The warning label conveys both oral and dermal toxicity. To give an example, a pesticide with an active ingredient that is acutely toxic when orally ingested, quantities of less than a teaspoon would receive a "danger" label. If the product is corrosive to the skin, or the eyes it would also be labeled "danger".
The financial ramifications of pesticide exposure to employees can be significant due to reduced productivity, absenteeism, and the potential of increased health costs for employers. Potential legal ramifications from other facility or building users should not be minimized; in the case of an acute poisoning the potential liability could be catastrophic.
The most effective means of eliminating exposure to pesticides in facilities is not to use them. By moving to a pesticide-free facility exposure risks to personnel and occupants are significantly reduced. Reluctance to embrace a pesticide-free maintenance regime is understandable from a facility manager's perspective. The emergence of insect or rodent populations can negatively impact occupant and management's perceptions of a facility manager's performance. Information from facility managers at The Evergreen State College and Seattle University indicates that moving to a pesticide-free campus requires a coordinated effort that includes administrators and occupants.
Barriers to implementing a pesticide-free campus can be daunting; however, the financial benefits, avoided legal implications, and reduced exposure all help contribute to healthy, productive campuses.
Being Pesticide-Free
The practical implications of reducing pesticide usage were not consistent among campuses. The grounds crews at Vassar College and at Seattle University are charged with maintaining landscapes to the highest aesthetic standards. "Vassar prides itself on such beautiful landscapes that they attract potential students," said Horst. The need to maintain high standards in the appearance of grounds is a driving force behind continuing to use pesticides.
The crux of the debate between groups calling for a moratorium on pesticide applications and facilities managers is the ongoing appearance of campus grounds. This is particularly the case for monoculture grass playing fields and sports fields that are viewed by thousands of fans at athletic events. Evergreen and Seattle University both maintain grass playing fields, but neither are host to Division I sports teams with the accompanying national television coverage and swarms of spectators.
At Seattle University, "Attractive grounds are very important," said George. "The gardens and the quality and appearance of the plants and buildings provide curb appeal from the students' first visit, which is important to the administration."
Hepburn stated that the commitment to being pesticide-free at Evergreen means tolerance of some degree of broadleaf weeds on the grounds and athletic fields, along with ongoing education. "You have to be willing to accept certain visual imperfection," Hepburn stated. "Every year we receive requests for pesticides from athletic field users due to crows feeding on crane fly larvae, but crows do the work of chemicals. There is no hazard to the turf or team, but (the crows) may not be pleasant to look at." Horst stated that Vassar's choice to move to integrated pest management (IPM) and limit pesticide use has led to accepting some imperfections such as scab and leaf spot on trees in the college's arboretum. "We don't take heroic efforts to save trees, and we replant with some restraint," Horst said. "I always preach moderation of pesticide application. We dominate our environment to suit our needs, but too much of anything is not safe. We use minimal amounts of pesticides that it takes to get the job done." Ultimately, however, Vassar uses pesticides to maintain the standards of appearance required by the school's administration and alumni. Seattle University's Michel George does not concur with the sentiment that moving to pesticide-free grounds means dealing with imperfections of grounds appearance, saying, "A commitment to no pesticides does not mean lowering expectations and beginning to love weeds." Seattle University uses a variety of methods to ensure high-quality grounds without using pesticides. One factor in Seattle University's program is the skill of their staff. According to George, who was also previously director of facilities at Evergreen, Seattle University has a professional staff with many members holding degrees in horticulture. Chatburn agreed that having knowledge of pest life cycles and experienced staff reduces the amount of work necessary for a successful pesticide-free grounds maintenance program.
When grounds are maintained without pesticides, there is a perception that effective weed control is not possible. As is evidenced from the preceding statements, there is disagreement amongst facilities managers regarding the impact of pesticide-free landscape maintenance on the appearance of campus grounds. It is clear that managing landscapes without pesticides requires additional effort and a different approach by groundskeepers to deal with unwanted vegetation and insects.
However, the maintenance of monoculture lawns and playing fields to "golf course" standards is difficult without reliance on pesticides. Non-native grass species that are heavily irrigated and maintained with aesthetic appearance as the predominant concern may be at odds with a sustainable campus. When considering implementation of truly sustainable practices, authenticity is required by all parties. Sustainable landscapes are modeled after robust ecological systems, and include diverse plant communities. Grass monocultures are antithetical to the biological diversity that is a keystone of healthy ecosystems, and therefore require a fundamental choice by campuses seeking sustainability. Either campuses can choose to maintain "golf course" lawns and fields, or they can alter their requirements to permit more diverse landscapes and tolerate natural cycles such as the crows described by Evergreen's Cliff Hepburn.
It may be a function of geography, or the influence of the Washington Toxics Coalition on surrounding institutions, but a cluster of high-profile campuses that are entirely pesticide-free are located in Western Washington State. Facilities managers have suggested that the region does have less endemic pest problems than other regions in the U.S., but that the ability to manage a campus without pesticides is not limited to the Pacific Northwest.
Substituting new technologies in place of applying pesticides is one way institutions are able to go pesticide-free. One novel method used at Seattle University is the application of home-brewed compost tea on the grounds. According to Chatburn, high-quality compost tea introduces beneficial communities of fungi, bacteria, and microscopic arthropods. Compost tea is sprayed onto leaf surfaces of trees and shrubs. A boom sprayer is used to apply compost tea to athletic fields one or two times a year. In addition, Chatburn has begun to oversee fields and turf treatments with mychorrizal fungus tilled in with a slice seeder.
Evergreen uses a more traditional treatment of regular aeration, fertilization, and watering. According to Hepburn, the Evergreen grounds crew relies on maintaining the overall health of turf and fields; if health is maintained, it is sufficient to control the majority of weeds. "I think an organization can be pesticide-free with the use of technology and research. There are other solutions," Hepburn said.
Other methods employed by both Washington institutions include manual or mechanical weed removal. Seattle University uses propane torches for weed control when necessary. Chatburn stressed the distinction between eradicating weeds using pesticides and controlling weeds. He stated that by controlling weeds before they go to seed, a landscape can be created that is indistinguishable from a landscape where weeds have been controlled via pesticide use. The campus also uses coarse woodchip mulches to control weed germination in beds and gardens, and Chatburn reports that they have learned other practices such as planting groundcovers more densely so that they establish faster and crowd out weedy competitors.
Defining "Pesticide-Free" -Going Beyond IPM
What does it mean to be a "Pesticide-Free Zone"? According to Dickey, the Washington Toxics Coalition has been fairly permissive in defining what constitutes a pesticide-free zone. Determining whether a landscape is eligible by "drawing the line at what pesticides must be registered is arbitrary," Dickey said; according to him, the pesticide-free designation means no toxic pesticides are being applied. He said, "Beyond that, we let individuals define what pesticide-free means. Materials allowed for pest control within organic agriculture permit display of the signs."
The Washington Toxics Coalition, a non-profit organization based in Seattle, is in the initial stages of an education campaign intended to get pesticide-free zone signs posted on public landscapes. It has distributed thousands of signs since April 2003. According to Dickey there are fairly clear distinctions of what qualifies as a pesticide-free zone. "The sign does not mean IPM (integrated pest management); it means something beyond that. It is a fairly clear point where the signs come into play." Washington Toxics currently considers the use of EPA-exempt and organically certified materials compatible with a pesticide-free designation.
The prevailing pest control policy in institutions, IPM focuses on appropriate pesticide application, not on eliminating pesticide use entirely. "IPM means some pesticide use in specific areas," Dickey said. For this reason, Dickey says the pesticide-free campaign has concentrated on getting the signs posted in public school districts and larger campuses that already had undertaken pesticide-free policies. Institutions that use IPM are not barred from posting signs to highlight areas where pesticides are not used, however. "Institutions can post locally appropriate signs," Dickey said. "The whole campus does not have to be pesticide-free."
This comports with pesticide-use policies at Evergreen and at Seattle University. Both institutions strive to be entirely pesticide-free in their grounds maintenance. Even the definition of "pesticide" is different at each institution, however. At The Evergreen State College, Hepburn must get permission from the Campus Land Use Committee to use any pesticide, including Bacillus thuringiensis (Bt), a naturally derived pesticide that was last used on campus to control for a sycamore blight in 1977. At Seattle University, Chatburn does not have to seek administrative approval prior to applying pesticides.
Banishing all materials that could be considered pesticides has not happened at either institution. At Seattle University, pesticides are used in buildings as a last resort for nuisance pest control. A letter written by Chip Romain, Seattle University's environmental safety technician states, "Seattle University is dedicated to non-toxic capture of pests rather than use of highly toxic baiting." At the campus, regular pest control is contracted to a company responsible for pesticide application in "historically troublesome areas on campus." Any application of pesticide or rodenticide beyond this scope must be approved by Romain. Outbreaks of bed bugs in student housing have also led to pesticide applications in the past.
With institutions growing more concerned about the impacts of pesticide use, it is likely that the trend towards reducing and eliminating pesticide use on college campuses will continue. Whether such change is driven by students, school administration, cost, educational opportunities, or a desire to reduce pesticide exposure, it is clear that technology and materials will have to continue to evolve to support that change.
Ultimately, campuses have to decide whether they are willing to make an authentic change to move towards sustainability. Campuses like The Evergreen State College often revel in their unique character, and embrace the appearance of their landscape as an educational opportunity to discuss why they choose to be pesticide-free. Other campuses such as Seattle University strike a balance between high-quality landscapes, by embracing diverse plant species, by being willing to make additional investments in their landscaping, and staying at the cutting edge of pesticide-free grounds maintenance. Other campuses such as Vassar use pesticides -now on an increasingly sparing basis --to meet the demands of alumni and administrators while working to minimize the potential risk from pesticides to students and employees.
To move towards more ecological campuses, it is clear that the use of pesticides must be addressed. Whether a campus can employ pesticides and claim to be sustainable is a question that can only be resolved once individual campuses have defined what sustainability means to them. Steve Abercrombie, LEED AP, is an Associate Consultant with Paladino and Company, an internationally recognized sustainability and green building consulting firm located in Seattle, Washington. Steve is actively engaged with several campuses pursuing LEED-EB certifications, one of which is considering embracing a pesticide-free policy as part of the certification process. Steve holds a MS in Environmental Studies from The Evergreen State College and serves as adjunct faculty there. He can be reached at: stevea@paladinoandco.com or 206.522.7600.
